The merits of microcalorimetry below 1°K f o r high resolution spectroscopy has become widely recognized on t h e o r e t i c a l grounds. By combining the high efficiency, broadband s p e c t r a l s e n s i t i v i t y of t r a d i t i o n a l photoelectric detectors with the high resolution c a p a b i l i t i e s c h a r a c t e r i s t i c of dispersive spectrometers, the microcalorimeter could p o t e n t i a l l y revolutionize spectroscopic measurements of astrophysical and laboratory plasmas, I n a c t u a l i t y , however, the performance of prototype instruments has f a l l e n short of t h e o r e t i c a l predictions and p r a c t i c a l detectors a r e s t i l l unavailable f o r use a s laboratory and space-based instruments. These i s s u e s a r e currently being addressed by t h e new collaborative i n i t i a t i v e between LLNL, LBL, U . C . I . , U.C.B., and U.C.D.. Microcalorimeters of various types a r e being developed and t e s t e d a t temperatures of 1.4, 0.3, and 0.l0K. These include monolithic devices made from NTD Germanium and composite configurations using sapphire s u b s t r a t e s with temperature sensors fabricated from NTD Germanium, evaporative films of Germanium-Gold alloy, o r material with superconducting t r a n s i t i o n edges. A new approache t o low noise pulse counting e l e c t r o n i c s has been developed t h a t allows the ultimate speed of the device t o be determined s o l e l y by the detector thermal response and geometry. Our laboratory s t u d i e s of the thermal and r e s i s t i v e properties of these and other candidate materials should enable us t o characterize the pulse shape and subsequently predict t h e ultimate performance. W e a r e building a compact adiabatic demagnetization r e f r i g e r a t o r f o r conveniently reaching 0.1"K i n the laboratory and f o r use i n f u t u r e s a t e l l i t e -b o r n e missions. A description of t h i s instrument together with r e s u l t s from our most recent experiments w i l l be presented. Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyscol:1988105
